Src family tyrosine kinases activate thrombin-induced non-capacitative cation entry in human platelets.
Platelet activation is critically regulated by an increase in intracellular calcium concentration ([Ca2+](i)). Although Ca2+ release from intracellular Ca2+ stores and subsequent store-operated Ca2+ entry are often thought to be the major contributors to increases in [Ca2+](i) evoked by most agonists, high concentrations of thrombin activate a Ca2+ entry pathway that is independent of Ca2+ store depletion (known as 'non-capacitative cation entry'-NCCE). The channel that conducts NCCE has not previously been clearly identified, and the mechanisms that regulate its activation are also unknown. Here we have investigated NCCE using fura-2-loaded human platelets. To investigate NCCE independently of other Ca2+ signaling pathways, the intracellular Ca2+ stores were first rapidly depleted in the absence of extracellular Ca2+. Sr2+ was then added to monitor maximal store-operated cation influx. Thrombin was then added to stimulate NCCE. Flufenamic acid, which inhibits Ca2+ entry through most TRPC isoforms, but potentiates entry through TRPC6, was found to block store-operated cation entry. In contrast, thrombin-induced NCCE was increased, suggesting the possible involvement of TRPC6. Since TRPC6 is regulated by Src family tyrosine kinases in some cells, we investigated the possible role of this kinase family in NCCE. PP2, a Src family tyrosine kinase inhibitor, completely abolished thrombin-induced NCCE. Furthermore, NCCE was enhanced by phenylarsine oxide and could be directly induced by vanadyl hydroperoxide, both tyrosine phosphatase inhibitors. These data indicate that Src family tyrosine kinase activation is a required step in NCCE activation. In conclusion NCCE may be an important regulator of platelet activation when local thrombin concentrations are high.